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@  Quiet  bypass  exhauster  motor. 

  A  quiet  by-pass  vacuum  motor  wherein  a  ring-like  cavity 
is  defined  between  inner  and  outer  walls  of  the  housing  for  a 
working  air  fan.  Separating  members  divide  the  cavity  into 
passageways  which  communicate  with  openings  in  the  hous- 
ing.  A  plate  having  a  plurality  of  vanes  thereon  is  received 
upon  the  separating  members,  the  plate  extending  from  the 
outer  wall  to  a  position  short  of  the  inner  wall.  A  baffle  plate 
is  then  received  upon  the  vanes.  Working  air  is  exhausted 
over  the  baffle  plate,  between  the  vanes,  over  the  plate  and 
between  the  separating  members  and  through  the  openings. 
The  exhaust  path  greatly  reduces  the  noise  level  of  the  vac- 
uum  motor. 



TECHNICAL  F I E L D  

The  i n v e n t i o n   h e r e i n   r e s i d e s   in  t h e   a r t   o f  

v a c u u m   m o t o r s   a n d ,   more  p a r t i c u l a r l y ,   to  a  b y - p a s s  

v a c u u m   m o t o r   h a v i n g   a  u n i q u e   s t r u c t u r e   f o r   d i f f u s -  

i ng   t h e   w o r k i n g   a i r   in  a  q u i e t   and  e f f i c i e n t   m a n -  

n e r .  

BACKGROUND  ART 

P r e s e n t l y   t h e r e   a r e   known  v a r i o u s   t y p e s   o f  

b y - p a s s   vacuum  m o t o r s .   T y p i c a l l y ,   s u c h   m o t o r s   h a v e  

s e v e r a l   a i r   p a t h s ,   t h e   w o r k i n g   a i r   p a t h   b e i n g   s e p a -  
r a t e   f rom  t h e   m o t o r   c o o l i n g   a i r   p a t h ,   s u c h   t h a t  

a f f l u e n t   d o e s   n o t   r e a c h   t h e   m o t o r   a s s e m b l y   i t s e l f .  

H a v i n g   s e v e r a l   a i r   p a t h s ,   n e c e s s a r i l y   g e n e r a t e d   b y  

s e p a r a t e   f a n s ,   t h e   g e n e r a t i o n   of  n o i s e   i s   of  c o n -  

c e r n   in  s u c h   u n i t s .   C o n v e n t i o n a l   b y - p a s s   v a c u u m  

m o t o r s   g e n e r a t e   a  l a r g e   s i r e n - l i k e   n o i s e   c o m p o n e n t  

due  to  t h e   p r o x i m i t y   of  t h e   e x h a u s t   l o u v e r   p o r t s   t o  

t h e   h i g h   s p e e d   r o t a t i n g   f a n   b l a d e   p a s s i n g   t h e r e b y .  

The  n o i s e   is   g e n e r a t e d   by  t h e   a t t e n d a n t   p r e s s u r e  

p u l s e s   c h a r a c t e r i z i n g   t h e   w o r k i n g   a i r .   As  i s  

known,   t h e   n o i s e   f r e q u e n c y   i s   d e p e n d e n t   upon   m o t o r  

s p e e d ,   t h e   n u m b e r   of  f an   b l a d e s   p e r   f a n ,   and  t h e  

n u m b e r   and  p r o x i m i t y   of  s t a t i o n a r y   o b j e c t s   s u c h   a s  

l o u v e r s   or  e x h a u s t   p o r t s .   T h e r e   i s   a l s o   a  b r o a d  

band   n o i s e   c o m p o n e n t   r e s u l t i n g   f rom  t h e   v o r t e x   a n d  

t u r b u l e n c e   of  t h e   a i r   as  i t   l e a v e s   t h e   r o t a t i n g  

f a n .  

W h i l e   t h e   p r i o r   a r t   d e s i g n   of  b y - p a s s   v a c -  

uum  m o t o r s   has   b e e n   c o n d u c i v e   to   e a s e   of  m a n u f a c -  

t u r e   of  an  e f f i c i e n t l y   o p e r a t i n g   s y s t e m ,   s u c h   h a s  

been   a t   t h e   e x p e n s e   of  a u d i b l e   n o i s e .   W h i l e   n o i s e  

is   t y p i c a l l y   o b j e c t i o n a b l e   in  any  e n v i r o n m e n t ,   t h e  



u s e   of   s u c h   m o t o r s   in  h o s p i t a l s ,  r e s t   h o m e s ,   a n d  

t h e   l i k e   d i c t a t e s   t h a t   t h e   n o i s e   l e v e l   be  s i g n i f i -  

c a n t l y   r e d u c e d .   In  t h e   p a s t ,   to   r e d u c e   s o u n d ,   s u b -  

s t a n t i a l   a m o u n t s   of  s o u n d   a b s o r b i n g   m a t e r i a l   a n d / o r  

l a b y r i n t h i n g   h a v e   b e e n   a d d e d   to   t h e   v a c u u m   c l e a n e r  

or   o t h e r   d e v i c e   r e q u i r i n g   t h e   b y - p a s s   t y p e   v a c u u m  

m o t o r ,   a l l   a t   t h e   e x p e n s e   of   m a t e r i a l ,   l a b o r ,   a n d  

p h y s i c a l   s i z e .   A d d i t i o n a l l y ,   s u c h   s t r u c t u r e s   h a v e  

o f t e n   b e e n   f o u n d   to   r e d u c e   m o t o r   e f f i c i e n c y .  

DISCLOSURE  OF  INVENTION 

In  l i g h t   of  t h e   f o r e g o i n g ,   i t   i s   t h e   f i r s t  

a s p e c t   of   t h e   i n v e n t i o n   to   p r o v i d e   a  b y - p a s s   v a c u u m  

m o t o r   w h i c h   e l i m i n a t e s   l o u v e r s   f o r   t h e   e x h a u s t i n g  

of   t h e   w o r k i n g   a i r .  

A n o t h e r   a s p e c t   of   t h e   i n v e n t i o n   i s   t h e  

p r o v i s i o n   of  a  b y - p a s s   v a c u u m   m o t o r   of  c o m p a c t   s i z e  

and  r e d u c e d   n o i s e   g e n e r a t i o n   w i t h   r e s p e c t   to   t h e  

p r i o r   a r t .  

S t i l l   a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n   i s  

t h e   p r o v i s i o n   of  a  b y - p a s s   v a c u u m   m o t o r   w h i c h   a -  
c h i e v e s   an  i n c r e a s e d   e x h a u s t   a i r   p a t h   w i t h i n   a  c o n -  

f i n e d   and  r e s t r i c t e d   a r e a .  

S t i l l   a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n   i s  

to  p r o v i d e   a  b y - p a s s   v a c u u m   m o t o r   w h e r e i n   t h e   w o r k -  

i n g   a i r   i s   e x h a u s t e d   by  c o m p o u n d   d i f f u s i o n .  

Ye t   a n o t h e r   a s p e c t   of  t h e   i n v e n t i o n   i s   t h e  

p r o v i s i o n   of   a  b y - p a s s   v a c u u m   m o t o r ,   q u i e t e r   i n  

o p e r a t i o n   t h a n   t h o s e   p r e v i o u s l y   d e v i s e d ,   and  i m p l e -  

m e n t e d   u t i l i z i n g   s t a t e   of  t h e   a r t   t e c h n o l o g y .  

The  f o r e g o i n g   and  o t h e r   a s p e c t s   of  t h e  

i n v e n t i o n   w h i c h   w i l l   b e c o m e   a p p a r e n t   as  t h e   d e t a i l -  

ed  d e s c r i p t i o n   p r o c e e d s   a r e   a c h i e v e d   by  t h e   i m -  

p r o v e m e n t   in   a  v a c u u m   m o t o r ,   c o m p r i s i n g :   a  h o u s i n g  

r e c e i v i n g   a  w o r k i n g   a i r   f an   in  a  f i r s t   end  t h e r e o f ,  



and  h a v i n g   a  r i n g - l i k e   c a v i t y   d e f i n e d   w i t h i n   a  s e c -  
ond  end  t h e r e o f ,   s a i d   w o r k i n g   a i r   f an   d r a w i n g   w o r k -  

ing   a i r   i n t o   s a i d   h o u s i n g   t h r o u g h   s a i d   f i r s t   e n d  

and  e x h a u s t i n g   s a i d   w o r k i n g   a i r   t h r o u g h   s a i d   s e c o n d  

end  t h e r e o f ;   and  d i f f u s i n g   means   w i t h i n   s a i d   c a v i t y  

f o r   r e c e i v i n g   s a i d   w o r k i n g   a i r ,   and  a x i a l l y   a n d  

r a d i a l l y   r e d i r e c t i n g   s a i d   w o r k i n g   a i r   as  i t   i s   e x -  
h a u s t e d   t h r o u g h   s a i d   s e c o n d   end  of  s a i d   h o u s i n g .  

DESCRIPTION  OF  DRAWINGS 

For   a  c o m p l e t e   u n d e r s t a n d i n g   of  t h e   o b -  

j e c t s ,   t e c h n i q u e s   and  s t r u c t u r e   of  t h e   i n v e n t i o n  

r e f e r e n c e   s h o u l d   be  made  to  t h e   f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n   and  a c c o m p a n y i n g   d r a w i n g s   w h e r e i n :  

F i g .   1  i s   a  p a r t i a l   s e c t i o n a l   v i e w   of  a  

b y - p a s s   v a c u u m   m o t o r   made  in  a c c o r d a n c e   w i t h   t h e  

t e a c h i n g s   of  t h e   i n v e n t i o n ;  

F i g .   2  i s   an  a s s e m b l y   d r a w i n g   of  t h e   w o r k -  

ing   a i r   d i f f u s i o n   e x h a u s t   s y s t e m   of  t h e   i n v e n t i o n ;  

F i g .   3  i s   a  c r o s s   s e c t i o n a l   v i e w   of  t h e  

b a f f l e   p l a t e   of  t h e   i n v e n t i o n ;  

F i g .   4  c o m p r i s i n g   F i g s .   4 A - 4 F ,   a r e   t o p  

p l a n ,   s i d e   e l e v a t i o n a l ,   b o t t o m   p l a n ,   and  s e c t i o n a l  

v i e w s   of   t h e   d i f f u s e r   i n s e r t   of  t h e   i n v e n t i o n ;  

F i g .   5  i s   a  t o p   p l a n   v i e w   of  t h e   f an   e n d  

b r a c k e t   of  t h e   b y - p a s s   m o t o r   of  t h e   i n v e n t i o n ;   a n d  

F i g .   6  is   an  i l l u s t r a t i v e   v i e w   of  t h e   e x -  

h a u s t   a i r   p a t h   f o r   t h e   w o r k i n g   a i r   as  v i e w e d   f r o m  

t h e   f an   s i d e   of  t h e   v a c u u m   m o t o r   u n i t   of  t h e   i n v e n -  

t i o n   s h o w i n g   t h e   d i f f u s e r   i n s e r t   r e c e i v e d   w i t h i n  

t h e   f a n   end  b r a c k e t .  



DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENT 

R e f e r r i n g   now  to  t h e   d r a w i n g s   and  m o r e  

p a r t i c u l a r l y   F i g .   1,  i t   can   be  s e e n   t h a t   a  b y - p a s s  

v a c u u m   m o t o r   a c c o r d i n g   to   t h e   i n v e n t i o n   i s   d e s i g -  

n a t e d   g e n e r a l l y   by  t h e   n u m e r a l   10.   In  s t a n d a r d  

f a s h i o n ,   t h e   v a c u u m   m o t o r   10  i n c l u d e s   a  c o m m u t a t o r  

end  b r a c k e t   or   cap   12,  a  f an   end  b r a c k e t   16 ,   and  a  

b a n d   14  i n t e r p o s e d   t h e r e b e t w e e n .   A  f a n   s h e l l   18  

m a t e s   w i t h   t h e   s t a t i o n a r y   f an   s h e l l   17  w h i c h   e n -  

c l o s e s   t h e   end  of   t h e   f a n   end  b r a c k e t   16  to   r e c e i v e  

t h e r e i n   t h e   f a n   a s s e m b l y   as  w i l l   be  d i s c u s s e d   h e r e -  

i n a f t e r .   S u f f i c e   i t   to   s ay   t h a t   t h e   e l e m e n t s   1 2 - 1 8  

d e f i n e   a  h o u s i n g ,   w i t h   t h e   m o t o r   e l e m e n t s   b e i n g  

m a i n t a i n e d   w i t h i n   t h e   c o n f i n e s   of  t h e   b r a c k e t   1 2  

and  b a n d   14,   and  t h e   f a n   a s s e m b l y   b e i n g   m a i n t a i n e d  

w i t h i n   t h e   b r a c k e t   16  and  f a n   s h e l l s   1 7 , 1 8 .  

B r u s h   a s s e m b l i e s   20  a r e   p r o v i d e d   in  c o n -  

t a c t i n g   c o m m u n i c a t i o n   w i t h   t h e   c o m m u t a t o r   22  w i t h i n  

t h e   c o m m u t a t o r   end  b r a c k e t   12.  An  a r m a t u r e   a n d  

f i e l d   c o i l s   24  a r e   m a i n t a i n e d   w i t h i n   t h e   b a n d   1 4 .  

In  t h e   e m b o d i m e n t   s h o w n ,   a  m o t o r   c o o l i n g   a i r   f a n   26  

i s   m a i n t a i n e d   a t   t h e   b o t t o m   of   t h e   band   14  in  j u x -  

t a p o s i t i o n   to  t h e   t op   end  p o r t i o n   of  t h e   f a n   e n d  

b r a c k e t   16 .   The  f a n   26  d r a w s   a i r   t h r o u g h   o p e n i n g s  

28  in  t h e   t o p   of  t h e   c o m m u t a t o r   end  b r a c k e t   1 2 ,  

a r o u n d   t h e   c o m m u t a t o r ,   t h r o u g h   t h e   a r m a t u r e   a n d  

c o i l s ,   and  e x h a u s t s   t h e   same  t h r o u g h   o p e n i n g s   b e -  

t w e e n   t h e   b a n d   14  and  f an   end  b r a c k e t s   16.   I t   h a s  

b e e n   f o u n d   t h a t   by  p o s i t i o n i n g   t h e   m o t o r   c o o l i n g  

f a n   26  a t   t h e   b o t t o m   of  t h e   m o t o r   a s s e m b l y   and  a d -  

j a c e n t   t h e   f a n   a s s e m b l y ,   m o t o r   c o o l i n g   i s   more   e f -  

f i c i e n t   and  t h e   f a n   26  i s   q u i e t e r ,   due   in  p a r t   t o  

t h e   f a c t   t h a t   i t   i s   m a i n t a i n e d   c e n t r a l l y   w i t h i n   t h e  

s y s t e m   as  a  w h o l e .  



The  f an   s h e l l s   1 7 , 1 8   e n c a s e   a  f a n   a s s e m b l y  

30  w h i c h ,   when  r o t a t e d   by  t h e   m o t o r ,   is   o p e r a t i v e  

to  d r a w   w o r k i n g   a i r   t h r o u g h   t h e   a n n u l a r   o p e n i n g   32  

c e n t r a l l y   p o s i t i o n e d   w i t h i n   t h e   b o t t o m   of  t h e   s h e l l  

18.   The  w o r k i n g   a i r ,   d r a w n   by  t h e   v a c u u m   f an   a s -  

s e m b l y   30,  p a s s e s   t h r o u g h   t h e   v a r i o u s   f an   e l e m e n t s  

t h e r e o f   as  shown  and  t h e n c e   o v e r   t h e   b a f f l e   p l a t e  

34  as  shown .   I t   w i l l   be  o b s e r v e d   t h a t   t h e   b a f f l e  

p l a t e   34  has   a  c i r c u m f e r e n t i a l   e d g e   w h i c h   i s   a n g l e d  

in  s u c h   a  m a n n e r   as  to  d i r e c t   t h e   w o r k i n g   a i r   i n -  

w a r d l y   as  s h o w n .   The  a i r   r e a c h e s   a  d i f f u s e r   s y s t e m  
36  w h i c h   i s   m a i n t a i n e d   w i t h i n   t h e   f an   end  b r a c k e t  

16  as  w i l l   be  d i s c u s s e d   l a t e r   h e r e i n .   The  w o r k i n g  

a i r   is   t h e n   e x h a u s t e d   o u t   t h r o u g h   t he   o p e n i n g s   38 

p o s i t i o n e d   c i r c u m f e r e n t i a l l y   a b o u t   a  t o p   e d g e   p o r -  
t i o n   of  t h e   f a n   end  b r a c k e t   16.   As  s h o w n ,   t h e   f a n  

end  b r a c k e t   16  d e f i n e s   a  r i n g - l i k e   c a v i t y   40  i n  

w h i c h   t h e   d i f f u s e r   s y s t e m   36  i s   r e c e i v e d   as  w i l l   b e  

d i s c u s s e d   l a t e r .   I t   s h o u l d   be  a p p r e c i a t e d   t h a t   i t  

i s   t h e   s t r u c t u r e   f o r   d i f f u s i n g   t h e   w o r k i n g   a i r  

w h i c h   c o m p r i s e s   t h e   h e a r t   of  t h e   i n v e n t i o n   h e r e i n  

and  w h i c h   w i l l   be  e l a b o r a t e d   upon   b e l o w .  

Wi th   r e f e r e n c e   now  to  F i g .   2,  i t   can   b e  

s e e n   t h a t   t h e   f an   end  b r a c k e t   16  i s   c h a r a c t e r i z e d  

by  e a r s   42  e x t e n d i n g   t h e r e f r o m   f o r   r e c e i p t   by  t h e  

band   14  a l o n g s i d e   t h e   a r m a t u r e   and  f i e l d   24  of  F i g .  

1.  The  f a n   end  b r a c k e t   16  i n c l u d e s   an  o u t e r   w a l l  

44  and  an  i n n e r   w a l l   46,  t h e   two  w a l l s   d e f i n i n g  

t h e r e b e t w e e n   t h e   r i n g - l i k e   c a v i t y   40.  S e p a r a t i n g  

w e d g e s   or  m e m b e r s   48  e x t e n d   f rom  t h e   o u t e r   w a l l   44  

to   t h e   i n n e r   w a l l   46  and  d e f i n e   p a s s a g e w a y s   t h e r e -  

b e t w e e n   to  t h e   e x h a u s t   o p e n i n g s   38.  I t   w i l l   b e  

n o t e d   t h a t   t h e   s e p a r a t i n g   w e d g e s   48  do  n o t   e x t e n d  

t h e   e n t i r e   h e i g h t   of  t h e   w a l l s   4 4 , 4 6   a n d ,   when  c o n -  

s i d e r i n g   t h e   f l o w   of  t h e   e x h a u s t i n g   a i r ,   a c t u a l l y  



e x t e n d   o u t w a r d l y   f r o m   t h e   i n n e r   w a l l   46  to   t h e   o u t -  

er   w a l l   44.  A  m o t o r   s h a f t   b e a r i n g   hub  50  i s   c e n -  

t r a l l y   p o s i t i o n e d   w i t h i n   t h e   f a n   end  b r a c k e t s   1 6 ,  

h a v i n g   an  a p e r t u r e   t h e r e i n   t h r o u g h   w h i c h   p a s s e s   t h e  

m o t o r   and  f a n   s h a f t .   A  c h e c k   v a l v e   r e c e s s   52  and  a  

c h e c k   v a l v e   54  a r e   p r o v i d e d   in  p r e v i o u s l y - k n o w n  

f a s h i o n .  

M o u n t i n g   s c r e w   p o s t s   56  a r e   p r o v i d e d   a s  

s h o w n ,   a g a i n   in  s t a n d a r d   f a s h i o n   and  n o t   p a r t i c u -  

l a r l y   c o m p r i s i n g   a  p o r t i o n   of  t h e   i n v e n t i o n   h e r e i n .  

A  d i f f u s e r   i n s e r t   58  i s   a d a p t e d   to   be  r e -  
c e i v e d   w i t h i n   t h e   c a v i t y   40,   b e t w e e n   t h e   w a l l s  

4 4 , 4 6 ,   and  o v e r   t h e   s e p a r a t i n g   w e d g e s   or  m e m b e r s  

48.  The  d i f f u s e r   i n s e r t   58  i s   c h a r a c t e r i z e d   by  a  

p l u r a l i t y   of  v a n e s   60  w h i c h   r a d i a l l y   t u r n   i n w a r d .  

G r o o v e s   62  in  t h e   b o t t o m   of   t h e   d i f f u s e r   i n s e r t   58  

a r e   p r o v i d e d   of  s u b s t a n t i a l l y   t h e   same  c o n t o u r   a s  

t h e   s e p a r a t i n g   w e d g e s   48  and  a r e   a c c o r d i n g l y   r e -  

c e i v e d   t h e r e b y   when  t h e   i n s e r t   58  i s   p l a c e d   w i t h i n  

t h e   c a v i t y   40.   I t   w i l l   a l s o   be  n o t e d   t h a t   s e m i -  

c i r c u l a r   n o t c h e s   64  a r e   p r o v i d e d   a b o u t   t h e   i n n e r  

p e r i p h e r y   of  t h e   i n s e r t   58  to   a c c o m m o d a t e   t h e   p o s t s  

56.  As  w i l l   be  d i s c u s s e d   d i r e c t l y   b e l o w ,   t h e   b a f -  

f l e   p l a t e   34  i s   p r e s s f i t   o n t o   t h e   i n n e r   w a l l   46  o f  

t h e   f a n   end  b r a c k e t   16  to  s e c u r e   t h e   d i f f u s e r   i n -  

s e r t   58  w i t h i n   t h e   c a v i t y   4 0 .  

W i t h   r e f e r e n c e   now  to  F i g .   3,  a  c e n t r a l  

c r o s s   s e c t i o n a l   v i e w   of   t h e   b a f f l e   p l a t e   34  may  b e  

s e e n .   As  s h o w n ,   a  f l a t   d i s c   p o r t i o n   66  e x t e n d s   t o  

a  c e n t r a l l y   e x t e n d e d   p o r t i o n   68  h a v i n g   a  h o l e   70  

p a s s i n g   t h e r e t h r o u g h .   The  h o l e   70  i s   a d a p t e d   f o r  

r e c e i v i n g   t h e   m o t o r   or   f a n   s h a f t .   A  d o w n w a r d l y  

t u r n e d   e d g e   72,   n o r m a l   to  t h e   p l a n e   of  t h e   d i s c  

p o r t i o n   66,   d e f i n e s   a  r i n g - l i k e   f l a n g e   of  s u b s t a n -  

t i a l l y   t h e   same  d i a m e t e r   as  t h e   i n n e r   w a l l   4 6 .  



T h i s   f l a n g e   a c c o m m o d a t e s   t h e   p r e s s   f i t t i n g   of  t h e  

b a f f l e   p l a t e   34  o n t o   t h e   i n n e r   w a l l   46  as  d i s c u s s e d  

a b o v e .   Wi th   t h e   r i n g - l i k e   f l a n g e   72  e n g a g i n g   t h e  

w a l l   46,  t h e   c i r c u m f e r e n t i a l   h o r i z o n t a l   f l a n g e   74  

e n g a g e s   t h e   d i f f u s e r   i n s e r t   58  to   h o l d   t h e   i n s e r t  

58  in  p l a c e   w i t h i n   t h e   c a v i t y   40.  The  u p w a r d l y  
f l a r e d   e d g e   76  i s   a d a p t e d   to   d i r e c t   t h e   w o r k i n g   a i r  

f r o m   t h e   f an   c h a m b e r   i n t o   t h e   c a v i t y   40  as  d i s c u s s -  

ed  a b o v e .  

The  d e t a i l e d   s t r u c t u r e   of  t h e   d i f f u s e r  

i n s e r t   58  may  be  s e e n   in  F i g .   4.  As  shown  in  t h e  

d r a w i n g ,   t h e   o u t e r   c i r c u m f e r e n t i a l   e d g e   p o r t i o n   78  

of  t h e   i n s e r t   58  s l o p e s   d o w n w a r d l y   t o w a r d   t h e   c e n -  
t e r   of  t h e   i n s e r t   58  to  p r o v i d e   d i r e c t i o n   to  t h e  

e x h a u s t i n g   a i r   as  i t   comes  o v e r   t h e   f l a r e d   edge   76  

of  t h e   b a f f l e   p l a t e   34.  The  i n w a r d l y   s l o p i n g   s u r -  
f a c e   78  m a t e s   w i t h   a  f l a t   b a s e   p o r t i o n   80.  T h e  

v a n e s   60  a r e   e v e n l y   s p a c e d   c i r c u m f e r e n t i a l l y   a b o u t  

t h e   i n s e r t   58.  As  can   be  s e e n   f rom  t h e   d r a w i n g ,  

t h e y   a r e   h e l i c a l ,   of  c o n s t a n t l y   d e c r e a s i n g   r a d i u s e s  

as  t h e y   move  i n w a r d l y   t o w a r d   t h e   c e n t e r   of  t h e   i n -  

s e r t   58.   T h i s   d e s i g n   a l l o w s   t h e   a i r   b e i n g   b r o u g h t  

o v e r   t h e   b a f f l e   p l a t e   34  to  be  d i r e c t e d   b e t w e e n   t h e  

v a n e s   r a d i a l l y   i n w a r d   to   t h e   i n n e r   w a l l   46  of  t h e  

f an   end  b r a c k e t   16  more  r a p i d l y   t h a n   i f   t h e   c u r v a -  

t u r e   of  t h e   v a n e s   60  w e r e   c i r c u l a r   r a t h e r   t h a n   h e l -  

i c a l .   As  shown ,   e a c h   of  t h e   v a n e s   60  has   a  c h a m -  

f e r r e d   e d g e   82  to   b e t t e r   r e c e i v e   t h e   b a f f l e   p l a t e  

34  when  i t   i s   s e a t e d   t h e r e a g a i n s t   and  p r e s s f i t   u p o n  
t h e   i n n e r   w a l l   46.  I t   w i l l   be  n o t e d   t h a t   t h e   w i d t h  

of  t h e   b a s e   80  i s   l e s s   t h a n   t h e   w i d t h   of  t h e   c a v i t y  

40  s u c h   t h a t   t h e   e n d s   of  t h e   v a n e s   60  c o n t a c t   t h e  

w a l l   46  and  a l l o w   an  o p e n i n g   b e t w e e n   t h e   f l a t   b a s e  

p o r t i o n   80  and  t h e   w a l l   46  f o r   t h e   e x h a u s t i n g   a i r  



to   r o l l  o v e r   t h e   e d g e   of  t h e   f l a t   p o r t i o n   80  a n d  

d e e p e r   i n t o   t h e   c a v i t y   40  b e t w e e n   t h e   w e d g e s   4 8 .  

As  t h e   e x h a u s t i n g   a i r   r o l l s   o v e r   t h e   f l a t  

b a s e   p o r t i o n   80,  a l o n g   t h e   i n n e r   w a l l   46,  and  d e e p -  

er   i n t o   t h e   c a v i t y   40 ,   i t   i s   r e c e i v e d   by  t h e   p a s -  

s a g e s   84  d e f i n e d   b e t w e e n   t h e   s e p a r a t i n g   w e d g e s   48  

of   t h e   f a n   end  b r a c k e t   16  as  shown  in  F i g .   5.  T h e  

p a s s a g e s   84  c o m m u n i c a t e   w i t h   t h e   o p e n i n g s   38  a b o u t  

t h e   p e r i p h e r y   of  t h e   f a n   end  b r a c k e t   16  as  b e s t  

shown  in  F i g .   2.  As  o b s e r v e d   in  F i g .   5,  t h e   p a s -  

s a g e s   84  e x t e n d   s o m e w h a t   t a n g e n t i a l l y   f r o m   t h e   i n -  

n e r   w a l l   46  to  t h e   o p e n i n g s   38  and  a r e   of  i n c r e a s -  

i n g   c r o s s   s e c t i o n a l   a r e a   f r o m   t h e   w a l l   46  to   t h e  

w a l l   44.  T h i s   i n c r e a s e   in  a r e a   a s s i s t s   in   t h e   a i r  

m o v e m e n t ,   by  r e d u c i n g   p r e s s u r e .  
I t  s h o u l d   now  be  a p p r e c i a t e d   t h a t   as  t h e  

e x h a u s t i n g   a i r   p a s s e s   t h r o u g h   t h e   p a s s a g e s   b e t w e e n  

t h e   v a n e s   60  and  r o l l s   o v e r   t h e   e d g e   of  t h e   i n s e r t  

58,   t h e   a i r   t h e n   c h a n g e s   d i r e c t i o n   f r o m   an  i n w a r d  

m o v e m e n t   to  an  o u t w a r d   m o v e m e n t ,   b u t   in  t h e   s a m e  

g e n e r a l   c i r c u m f e r e n t i a l   d i r e c t i o n .   In  o t h e r   w o r d s ,  

w h i l e   t h e   a i r   i s   m o v i n g   w i t h i n   t h e   i n s e r t   58  i n -  

w a r d l y   t o w a r d   t h e   w a l l   46,   and  w i t h i n   t h e   c a v i t y   40  

o u t w a r d l y   f rom  t h e   w a l l   46,  t h e   f l o w   of  s u c h   a i r   i s  

s t i l l   g e n e r a l l y   c i r c u m f e r e n t i a l   w i t h   r e s p e c t   to   t h e  

c o m p o s i t e   of  t h e   i n s e r t   58  and  t h e   f a n   end  b r a c k e t  

16  t a k e n   as  a  w h o l e .  

The  a c t u a l   p a t h   of  t h e   a i r   m o v e m e n t   i s  

i l l u s t r a t i v e l y   shown  in  F i g .   6.  I t   w i l l   be  n o t e d  

t h a t   t h e   a i r   m o v e m e n t   in   F i g .   6  i s   g e n e r a l l y   i n t o  

t h e   p a p e r   and  c o u n t e r c l o c k w i s e .   The  a i r   r o l l s   o v e r  
t h e   f l a r e d   e d g e   76  of   t h e   b a f f l e   p l a t e   34  and  i s  

d i r e c t e d   t h e r e b y   o n t o   t h e   s l o p i n g   s u r f a c e   78  of  t h e  

i n s e r t   58.   O b v i o u s l y ,   a t   t h i s   p o i n t   in  t i m e   t h e  



a i r   i s   b e i n g   moved  b e t w e e n   p a i r s   of  v a n e s   60,   s e a l -  

ed  a t   t h e   t op   by  t h e   b a f f l e   p l a t e   34.  The  a i r  

p a s s e s   o v e r   t h e   s l o p e d   s u r f a c e   78,   and  o n t o   t h e  

f l a t   b a s e   p o r t i o n   80,  t h e   s u r f a c e s   7 8 , 8 0   f o r m i n g  

t h e   j u n c t i o n   d e s i g n a t e d   by  t h e   n u m e r a l   86.   The  a i r  

t h e n   moves   a c r o s s   t h e   f l a t   b a s e   p o r t i o n   80  to  t h e  

edge   88  t h e r e o f ,   w h e r e   i t   i s   f o r c e d   d o w n w a r d l y   i n t o  

t h e   p a s s a g e w a y   84  b e t w e e n   t h e   s e p a r a t i n g   w e d g e s   48 

and  e x h a u s t e d   o u t w a r d l y   t h r o u g h   t h e   o p e n i n g s   3 8 .  

The  a c t u a l   a i r   p a t h   i s   shown  by  t h e   d a s h e d   l i n e   i n  

F i g .   6.  I t   w i l l   be  a p p r e c i a t e d   by  t h o s e   v e r s e d   i n  

m a t h e m a t i c a l   e x p r e s s i o n   t h a t   t h e   "down  and  o u t "   a i r  

p a s s a g e   j u s t   d e f i n e d   w i t h   r e s p e c t   to   F i g .   6  i s   s i m -  

i l a r   to  a  c u r t a t e - c y c l o i d i c   c u r v e .  

E x h a u s t i n g   of  t h e   w o r k i n g   a i r   by  t h e  

s t r u c t u r e   p r e s e n t e d   a b o v e   i s   a c h i e v e d   w i t h o u t   p r e s -  

s u r e   p u l s e s   i n c i d e n t   to   t h e   m o v e m e n t   of  a  f a n   a -  

c r o s s   a b r u p t   s u r f a c e s   or  e d g e s .   The  a i r   moves   g e n -  

e r a l l y   in  a  c o n s t a n t   c i r c u m f e r e n t i a l   d i r e c t i o n ,  

w h i l e   c h a n g i n g   r a d i a l   d i r e c t i o n   a t   t h e   edge   of  t h e  

i n s e r t   58.   The  e x h a u s t i n g   of  t h e   a i r   i s   a c h i e v e d  

a t   t h e   edge   of  t h e   f an   end  b r a c k e t   w h i l e   t h e   d i f f u -  

s i o n   of  t h e   same  by  t h e   i n s e r t   58  and  t h e   s e p a r a t -  

ing   w e d g e s   48  of  t h e   f an   end  b r a c k e t   16  i s   a c h i e v e d  

w i t h i n   t h e   p r e v i o u s l y   u n u s e d   c a v i t y   40.  A c c o r d i n g -  

l y ,   t h e   f an   m o t o r   a s s e m b l y   may  m a i n t a i n   a  c o m p a c t  

n a t u r e .  

The  e f f i c i e n c y   of  t h e   m o t o r   i s   m a i n t a i n e d  

by  v i r t u e   of  t h e   i n c r e a s i n g   a i r   p a s s a g e   a r e a   f r o m  

t h e   t i m e   t h e   a i r   e n t e r s   b e t w e e n   t h e   v a n e s   60  u n t i l  

i t   e x i t s   t h r o u g h   t h e   o p e n i n g s   3 8 .  

Thus  i t   can  b e  s e e n   t h a t   t h e   o b j e c t s   o f  

t h e   i n v e n t i o n   have   b e e n   a c h i e v e d   by  t h e   s t r u c t u r e  

p r e s e n t e d   h e r e i n a b o v e .   W h i l e   in  a c c o r d a n c e   w i t h  



t h e   p a t e n t   s t a t u t e s   o n l y   t h e   b e s t   mode  and  p r e -  
f e r r e d   e m b o d i m e n t   of   t h e   i n v e n t i o n   has   b e e n   p r e -  
s e n t e d   and  d e s c r i b e d   in   d e t a i l ,   i t   i s   to  be  u n d e r -  

s t o o d   t h a t   t h e   i n v e n t i o n   i s   n o t   l i m i t e d   t h e r e t o   o r  

t h e r e b y .   A c c o r d i n g l y ,   f o r   a  t r u e   a p p r e c i a t i o n   o f  

t h e   s c o p e   and  b r e a d t h   of  t h e   i n v e n t i o n   r e f e r e n c e  

s h o u l d   be  had  to  t h e   f o l l o w i n g   c l a i m s .  



1.  In  a  v a c u u m   m o t o r ,   t h e   i m p r o v e m e n t  

c o m p r i s i n g :  

a  h o u s i n g   r e c e i v i n g   a  w o r k i n g   a i r   f a n   in  a  

f i r s t   end  t h e r e o f ,   and  h a v i n g   a  r i n g - l i k e   c a v i t y  

d e f i n e d   w i t h i n   a  s e c o n d   end  t h e r e o f ,   s a i d   w o r k i n g  

a i r   f an   d r a w i n g   w o r k i n g   a i r   i n t o   s a i d   h o u s i n g  

t h r o u g h   s a i d   f i r s t   end  and  e x h a u s t i n g   s a i d   w o r k i n g  

a i r   t h r o u g h   s a i d   s e c o n d   end  t h e r e o f ;   a n d  

d i f f u s i n g   means   w i t h i n   s a i d   c a v i t y   f o r  

r e c e i v i n g   s a i d   w o r k i n g   a i r ,   and  a x i a l l y   and  r a d i a l -  

ly   r e d i r e c t i n g   s a i d   w o r k i n g   a i r   as  i t   i s   e x h a u s t e d  

t h r o u g h   s a i d   s e c o n d   end  of  s a i d   h o u s i n g .  

2.  The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   1  w h i c h   f u r t h e r   i n c l u d e s   b a f f l e  

means   f o r   s e p a r a t i n g   s a i d   f i r s t   end  f r o m   s a i d   s e c -  

ond  end  of  s a i d   h o u s i n g .  

3.  The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   2  w h e r e   s a i d   b a f f l e   means   c o m -  

p r i s e s   a  p l a t e   h a v i n g   an  o u t e r   c i r c u m f e r e n t i a l   e d g e  
m a i n t a i n e d   in  s p a c e d   r e l a t i o n s h i p   f rom  s a i d   h o u s i n g  

and  a n g l e d   i n w a r d l y   f r o m   s a i d   f i r s t   end  of  s a i d  

h o u s i n g   to  s a i d   s e c o n d   e n d .  

4.  The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   3  w h e r e i n   s a i d   c a v i t y   i s   d e f i n e d  

b e t w e e n   an  i n n e r   w a l l   and  an  o u t e r   w a l l   and  s a i d  

p l a t e   i n c l u d e s   a  r i n g - l i k e   f l a n g e   e x t e n d i n g   t h e r e -  

f r o m ,   s a i d   i n n e r   w a l l   and  s a i d   f l a n g e   h a v i n g   s u b -  

s t a n t i a l l y   t h e   same  d i a m e t e r ,   s a i d   f l a n g e   b e i n g  

r e c e i v e d   by  s a i d   i n n e r   w a l l .  



5.  The  i m p r o v e m e n t   in   a  v a c u u m   m o t o r   a c -  

c o r d i n g   to   c l a i m   2  w h e r e i n   s a i d   c a v i t y   i s   d e f i n e d  

by  an  i n n e r   and  o u t e r   w a l l ,   s a i d   o u t e r   w a l l   h a v i n g  

o p e n i n g s   t h e r e i n   f o r   e x h a u s t i n g   s a i d   w o r k i n g   a i r ,  

and  w h e r e i n   s e p a r a t i n g   m e m b e r s   e x t e n d   b e t w e e n   s a i d  

i n n e r   and  o u t e r   w a l l s ,   d e f i n i n g   p a s s a g e s   f r o m   s a i d  

i n n e r   w a l l   to   s a i d   o p e n i n g s .  

6.  The  i m p r o v e m e n t   in   a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   5  w h e r e i n   s a i d   s e p a r a t i n g   m e m b e r s  

a r e   of  a  h e i g h t   l e s s   t h a n   t h e   h e i g h t   of  s a i d   i n n e r  

w a l l .  

7.  The  i m p r o v e m e n t   in   a  v a c u u m   m o t o r   a c -  

c o r d i n g   to   c l a i m   6  w h e r e i n   s a i d   d i f f u s i n g   m e a n s  
f u r t h e r   c o m p r i s e s   a  p l a t e   r e c e i v e d   upon   s a i d   s e p a -  

r a t i n g   m e m b e r s   and  h a v i n g   a  p l u r a l i t y   of  v a n e s   e x -  

t e n d i n g   t h e r e f r o m .  

8.  The  i m p r o v e m e n t   in   a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   7  w h e r e i n   s a i d   v a n e s   e x t e n d   r a d i -  

a l l y   i n w a r d   f r o m   s a i d   o u t e r   w a l l   to   s a i d   i n n e r  

w a l l ,   and  s a i d   s e p a r a t i n g   m e m b e r s   e x t e n d   r a d i a l l y  

o u t w a r d   f r o m   s a i d   i n n e r   w a l l   to   s a i d   o u t e r   w a l l .  

9.  The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to   c l a i m   8  w h e r e i n   s a i d   p l a t e   i s   n a r r o w e r  
t h a n   t h e   w i d t h   of  s a i d   c a v i t y   as  d e f i n e d   b e t w e e n  

s a i d   i n n e r   and  o u t e r   w a l l s .  

10 .   The  i m p r o v e m e n t   in   a  v a c u u m   m o t o r   a c -  

c o r d i n g   to   c l a i m   9  w h e r e i n   s a i d   b a f f l e   means   c o m -  

p r i s e s   a  p l a t e   r e c e i v e d   upon   a  t o p   e d g e   p o r t i o n   o f  

s a i d   v a n e s   and  d e f i n i n g   p a t h s   b e t w e e n   s a i d   v a n e s .  



11.   The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   10  w h e r e i n   s a i d   p a s s a g e s   a r e   o f  

i n c r e a s i n g   w i d t h   f rom  s a i d   i n n e r   w a l l   to  s a i d   o p e n -  
i n g s   in  s a i d   o u t e r   w a l l .  

12.  The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to   c l a i m   7  w h e r e i n   s a i d   v a n e s   h e l i c a l l y  
e x t e n d   i n w a r d l y   f r o m   s a i d   o u t e r   w a l l   to   s a i d   i n n e r  

w a l l ,   s a i d   v a n e s   h a v i n g   a  d e c r e a s i n g   r a d i u s   of  c u r -  
v a t u r e   f rom  s a i d   o u t e r   w a l l   to   s a i d   i n n e r   w a l l .  

13.  In  a  v a c u u m   m o t o r ,   t he   i m p r o v e m e n t  

c o m p r i s i n g :  

a  h o u s i n g   m a i n t a i n i n g   a  w o r k i n g   a i r   f a n  

and  h a v i n g   a  c a v i t y   d e f i n e d   b e t w e e n   i n n e r   and  o u t e r  

w a l l s   a t   one  end  t h e r e o f ,   s a i d   o u t e r   w a l l   h a v i n g  

o p e n i n g s   t h e r e i n   f o r   e x h a u s t i n g   w o r k i n g   a i r ;  

s e p a r a t i n g   m e m b e r s   e x t e n d i n g   f rom  s a i d  

i n n e r   w a l l   to  s a i d   o u t e r   w a l l   and  d e f i n i n g   p a s s a g e s  
t h e r e b e t w e e n   to   s a i d   o p e n i n g s ;   a n d  

a  f i r s t   p l a t e   r e c e i v e d   upon  s a i d   s e p a r a t -  

i n g   m e m b e r s ,   s a i d   p l a t e   h a v i n g   a  p l u r a l i t y   of  v a n e s  

e x t e n d i n g   t h e r e f r o m ,   s a i d   f i r s t   p l a t e   e x t e n d i n g  
f rom  s a i d   o u t e r   w a l l   to  a  p o s i t i o n   s h o r t   of  s a i d  

i n n e r   w a l l .  

14.  The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   13  w h i c h   f u r t h e r   i n c l u d e s   a  b a f f l e  

p l a t e   r e c e i v e d   upon   s a i d   v a n e s   of  s a i d   f i r s t   p l a t e .  

15.  The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   14  w h e r e i n   s a i d   b a f f l e   p l a t e   has   a  

f l a n g e d   p e r i p h e r y   a n g l i n g   i n w a r d l y   f rom  s a i d   o u t e r  

w a l l   t o w a r d   s a i d   v a n e s .  



16.   The  i m p r o v e m e n t   in  a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   15  w h e r e i n   s a i d   v a n e s   e x t e n d   h e l i -  

c a l l y   i n w a r d l y   f r o m   s a i d   o u t e r   w a l l   to  s a i d   i n n e r  

w a l l .  

17.   The  i m p r o v e m e n t   in   a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   16  w h e r e i n   s a i d   p a s s a g e s   a r e   o f  

i n c r e a s i n g   c r o s s   s e c t i o n   f r o m   s a i d   i n n e r   w a l l   t o  

s a i d   o u t e r   w a l l .  

18.   The  i m p r o v e m e n t   in   a  v a c u u m   m o t o r   a c -  

c o r d i n g   to  c l a i m   17  w h e r e i n   s a i d   f i r s t   p l a t e   has   a  

s l o p e d   u p p e r   s u r f a c e   b e t w e e n   s a i d   v a n e s ,   s a i d  

s l o p e d   u p p e r   s u r f a c e   e x t e n d i n g   f r o m   s a i d   o u t e r   w a l l  

t o w a r d   s a i d   i n n e r   w a l l .  
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